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AB Human papillomavirus type 6 (HPV-6) is a low-risk HPV whose 

replication cycle, like that of all HPVs, is differentiation dependent. 
We have previously shown that CCAAT displacement protein (CDP) binds the 
differentiation-induced HPV-6 El promoter and negatively regulates its 
activity in undifferentiated cells (W. Ai , E. Toussaint, and A. Roman, 
J. Virol. 73:4220-4229, 1999). Using electrophoretic mobility shift 
assays (EMSAs) , we now report that Yin Yang 1 (YY1) , a multifunctional 
protein that can act as a transcriptional activator or repressor and that 
can also inhibit HPV replication in vitro, binds the HPV-6 El promoter. 
EMSAs, using subfragments of the promoter as competitors, showed that the 
YY1 binding site is located at the 5' end of the El promoter. When a 
putative YY1 site was mutated, the ability of YY1 to bind was 
greatly decreased. The activity of the mutated El promoter, 
monitored with the reporter gene lucif erase, was threefold greater than 
that of the wild-type promoter, suggesting that YY1 negatively regulates 
HPV-6 El promoter activity. Nuclear extracts from differentiated 
keratinocytes showed decreased binding of YY1 to the wild-type promoter. 
Consistent with this, in differentiated keratinocytes, the activity of the 
transfected luciferase gene transcribed from the mutated 

promoter was comparable to that of the wild- type promoter; both promoters 
were up-regulated in differentiated keratinocytes compared to 
undifferentiated cells. These data suggest that YY1 functions in 
undifferentiated keratinocytes but not in differentiated keratinocytes. 
Both the wild- type and mutated promoters could be negatively 
regulated by overexpression of a plasmid encoding CDP. Thus, both YY1 and 
CDP appear to be negative regulators of the differentiation-induced HPV-6 
El promoter and thereby the HPV life cycle. In contrast, only binding of 
CDP was detected using the El promoter of the high-risk HPV-31. 
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In human papillomavirus type 31 (HPV-31) , 

the E1--E4 and E5 open reading frames are expressed from polycistronic 
mRNAs . The major polycistronic mRNAs. which encode E1--E4 and E5 are 
spliced messages which utilize a splice acceptor at nucleotide (nt) 3295 
(SPA3295) . Our laboratory recently developed a recombinant system for the 
synthesis of HPVs following immortalization of primary keratinocytes with 
cloned HPV-31 genomes (M. G. Frattini et al . , Proc. Natl. Acad. Sci. 
USA 93:3062-3067, 1996). These immortalized cell lines are capable of 
maintaining HPV-31 DNA as episomes and induce the synthesis of virions in 
organotypic raft culture. In this study, we used these methods to begin 
an analysis of the roles of E1--E4 and E5 in HPV pathogenesis by mutating 
the major splice at nt 3295. Mutation of SPA3295 did not significantly 
alter the ability of HPV-31 genomes to replicate transiently in 
keratinocytes, nor did the mutation affect the immortalization potential 
of HPV-31. However, genomes carrying the SPA32 95 mutation were not stably 
maintained as viral episomes, and the resulting immortalized keratinocyte 
cell line contained multiple, integrated copies of the mutated 
HPV-31 DNA. Northern analysis indicated that cell lines immortalized with 
the mutant HPV-31 expressed transcripts which were similar in size and 
abundance to wild- type messages, including those transcripts which rely on 
utilization of SPA3295. RNase protection and reverse transcription-PCR 
revealed that mutation of SPA3295 resulted in the utilization of a cryptic 
splice acceptor at nt 3298. These data suggest that the requirements for 
stable maintenance of HPV genomes are more stringent than those for 
transient replication and that factors which define these requirement rely 
on the major splice acceptor at nt 3295. 
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AB Biopsies from 34 patients with cancer of the head, neck or esophagus, 2 
laryngeal papillomas, and 2 normal tonsils were analysed for human 
papillomavirus (HPV) , Epstein Barr virus (EBV) genomes and 
mutated or elevated levels of p53 . In 4 biopsies p53 was also 
analysed by DNA sequencing. HPV type 31 was found in 

one laryngeal cancer with normal p53 and HPV type 16 in two tonsil cancers 
with aberrant p53 expression. EBV was detected by PCR in 11 biopsies, but 
in situ hybridisation and immunohistochemistry , did not confirm this 
finding. Aberrant p53 expression was observed in approximately half of 
the tumours. These results support the involvement of both aberrant p53 
expression and HPV in the aetiology of squamous cell carcinoma of the head 
and neck. 
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AB The frequency of integration with human papillomavirus (HPV) and 

its genotypes in Japanese penile cancer was examined with relation to p53 
gene mutations using polymerase chain reaction amplification. Tissues 
were obtained from 13 patients (eight from freshly frozen and five from 
paraffin-embedded samples) . HPV DNA was detected in seven out of the 13 
(54%) , and their genotypes were type 16 in four, type 31 
in one and type 33 in two cases. Neither HPV-detected nor -undetected 
tissues showed mutated alterations in exons 4-9 of p53 genes. 
The results suggest HPV to be, at least to some extent, involved in the 
oncogenesis of penile cancer, and that p53 gene mutations may not 
correlate with the development of penile cancer. 
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